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Introduction
International trade is among the main channels through which firms access new and more advanced knowledge and technologies (Grossman and Helpman 1991) . This is true especially for developing countries, whose opportunities for economic growth are significantly influenced by the ability to access foreign technology. Recent evidence shows that higher openness to imports, especially of capital and intermediate goods, results in a more efficient allocation of resources and a rise in productivity and output within firms (Amiti and Konings 2007; Goldberg et al. 2010; Kasahara and Rodrigue 2008; Topalova and Khandelwal 2011) .
In this paper, we bring new evidence based on detailed firm-level data from company tax declarations that have recently been made available from the South African Revenue Services (SARS) to analyse the complementary relationship between direct access to imported intermediate inputs and manufacturing firm performance in South Africa.
There are some important reasons why it is worthwhile to focus on South Africa. The lack of dynamism of the manufacturing sector has been seen as a key factor explaining slow growth and high unemployment levels in South Africa since the end of apartheid (Fedderke 2006; Rodrik 2008) . A prevalent concern is that a key contributor to this weak performance is the competitive pressure from imports resulting from the multilateral trade reform in the early 1990s (Edwards 2005) and, more recently, from the rapid growth in imports from China following its entry into the World Trade Organization (WTO) in 2001 (Edwards and Jenkins 2015a) . These concerns are reflected in the empirical literature (Dunne and Edwards 2007; Edwards 2001; Jenkins 2015a, 2015b; Jenkins 2008; Rodrik 2008) as well as in various policy responses, including the raising of import tariffs and the imposition of quotas on imports.
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Existing research on the implications of trade liberalization for South Africa suffers from two main limitations. First, the complementary impact of better access to imported intermediate inputs on firm outcomes has not yet been fully explored. Recognizing the role of potential complementarities from trade can be crucial in view of the growing evidence on the role that imported inputs play in shaping key firm-level outcomes such as product range (see Goldberg et al. 2010, on India) , productivity (see Amiti and Konings 2007, on Indonesia; Kasahara and Rodrigue 2008, on Chile) , and exports (Bas and Strauss-Kahn 2015; Feng et al. 2012, both on China) . Second, given the lack of comprehensive firm-level data in South Africa until now, much of the empirical analysis has been conducted at the industry level. This poses a severe challenge to our understanding of how firms respond to trade liberalization, since industry-level analyses cannot ascertain whether aggregate changes reflect changes within firms or between firms within each industrial sector. Understanding firm-level heterogeneous responses to foreign trade is critical to policy makers who seek to target policy interventions that can unlock firm-specific constraints to economic and employment growth in South Africa.
Our study closely follows the existing literature on the topic, emphasizing some of the main channels through which imports of intermediate inputs affect various dimensions of domestic firm performance.
A majority of existing studies exploit specific episodes of trade liberalization, where a sudden drop in input tariffs allows firms better access to foreign intermediate inputs that they can now 2 import at a lower price (Amiti and Konings 2007; Bas 2012; Goldberg et al. 2010; Topalova and Khandelwal 2011) . Unlike these studies, our focus is on the composition of intermediate inputs imported by firms and its impact on firm outcomes. We explicitly ask if importing a wider variety of inputs from a broader range of source countries (advanced and developing) is associated with better firm outcomes (as in Bas and Strauss-Kahn 2015, and Feng et al. 2012) . We can do this thanks to the availability of detailed transaction-level data on firm exports and imports that we are able to match with our company tax data. Our study therefore relates mainly to the works of Kasahara and Rodrigue (2008) , Bas and Strauss-Kahn (2014) , and Halpern et al. (2015) . These studies show consistent evidence on the nexus between importing (and the variety and quality of imports) and firm productivity and export performance in a diverse mix of countries such as Chile, France, and Hungary.
Our results corroborate existing evidence from other developing countries, and show remarkable positive spillovers arising from imports by South African manufacturers. More specifically, we provide three distinct sets of findings. The first is on heterogeneity across firms that trade and those that do not. Here we confirm existing evidence on heterogeneous firms to show that importers consistently demonstrate premiums in terms of productivity, employment, wages, and capital intensity in production compared to firms that do not trade. The second set of findings supports the hypothesis of firm learning by importing. We show, in particular, that this works through enhancing the complementarity between domestic and foreign inputs, and by increasing the variety of imported ones. Finally, we show that importing also has implications for exporting.
In this latter case, we find that imports from advanced economies prove to be more relevant determinants of exporting, both at the intensive and the extensive margins (the value of exports and the variety of products exported), consistent with the idea that superior technology embedded in these imports may enable South African firms to penetrate export markets.
The paper is structured as follows. Section 2 reviews the existing literature and related evidence on the nexus between importing and firm performance. Section 3 describes the original data used for the analysis, while Section 4 presents the results. Section 5 concludes, drawing some policy implications.
Literature review
Research in international trade has consistently emphasized high levels of heterogeneity across firms in both developed and developing countries (Melitz 2003) . Among the main stylized facts stemming from the related evidence is that firms that export are usually larger, more productive, and pay higher wages than non-exporters. Importers have initially been disregarded by this literature, which is surprising considering the strong interconnections between imports and exports, and despite the increasing relevance of imports of intermediate inputs in a global economy largely characterized by fragmentation of production and global value chains. Thanks also to the rising availability of transaction-level data (see Wagner 2016) , there is now increasing evidence emphasizing the heterogeneity of importers, and the role of imports as key drivers of firm performance.
3
Such evidence is unambiguous when showing that importers and exporters show similar characteristics, and that importers demonstrate a productivity premium (Bernard et al. 2007) , which is often larger than the one for exporters (Bernard et al. 2015; Wagner 2012 ). Yet evidence on the direction of causality is mixed. So far, only a few studies have examined the self-selection hypothesis, building on the view that only inherently more productive firms can bear the higher fixed costs related to, for instance, establishing relations with foreign suppliers or tackling customs procedures (Antràs and Helpman 2004; Castellani et al. 2010; Kasahara and Lapham 2013; Kasahara and Rodrigue 2008) . The learning-by-importing hypothesis, on the other hand, has received greater attention, particularly in view of the strong arguments supporting the importing-productivity nexus (Eaton and Kurtum 2001; Grossman and Helpman 1991) .
In the remainder of this section, we will describe the main mechanisms through which higher imports of intermediate inputs translate into improved firm performance.
A first strand of empirical research has mainly investigated the implications of importing intermediate inputs on productivity due to a fall in the price of intermediate inputs resulting from trade liberalization. Looking at specific trade liberalization episodes, the novelty of these studies has been that of considering the effects of input and output tariff reductions. Accounting for input tariff reductions, in particular, allows these studies to measure the impact of accessing cheaper and newer inputs, and to isolate this cost-saving channel from the traditional 'competition effect' that is due to the lowering of output tariffs. Examples of works in this area include Schor (2004) , Amiti and Konings (2007) , and Topalova and Khandelwal (2011) that provide consistent evidence of increases in productivity in response to reductions in input tariffs on samples of Brazilian, Indonesian, and Indian firms, respectively.
More recent work has emphasized learning from access to new inputs embodying foreign technologies. Such learning spillovers can arise due to the introduction of new varieties that complement existing inputs, or due to higher quality of foreign inputs.
As far as developing countries are concerned, the variety mechanism proves extremely important, since it allows domestic firms to expand-and complement-the set of inputs available in the economy and can give rise to stronger learning spillovers. Broda and Weinstein (2006) were among the first to show the importance of new imported varieties as determinants of gains from trade. It is, however, the work by Goldberg et al. (2010) on Indian firms after trade liberalization that has become a benchmark in this field of research. They are able to distinguish the price effect due to lowering input tariffs from a variety effect due to the extensive margin of imported inputs, and show robustly that it is the latter channel that predominantly affects domestic firm performance.
The work by Halpern et al. (2015) takes a slightly different perspective to get to similar findings. They combine firm-level information on Hungarian manufacturing with transaction data from customs. Unlike in most studies in the earlier literature, they do not examine specific trade liberalization episodes, but focus on the direct effect of importing intermediate inputs on firm productivity, as we do in this paper. 4 In addition, they are able to distinguish the variety and the quality channels, and show that it is mainly through the former, by combining domestic and 4 foreign inputs, that firms increase their productivity. An interesting complement to these findings comes from the work by Damijan et al. (2014) . They look at Slovenian firms and show that it is the reallocation of imported inputs (churning), rather than their absolute numbers, that matters most for the performance of domestic firms, since this allows firms to better exploit complementarity of new and existing inputs.
Measuring the quality of imported inputs has proven a more difficult task, mostly because of data constraints, since prices of imported inputs are often not observed and hence have to be approximated by unit values.
5 Kugler and Verhoogen (2009) , using plant-level information from Colombia, are nonetheless able to establish some robust evidence. They show that importers pay higher prices for inputs, and that the prices of imported inputs are consistently higher compared to the prices of domestically sourced inputs of the same variety, concluding that more productive plants employ higher quality inputs. These findings are supported by recent evidence on Chinese firms, showing that those firms paying higher prices (a proxy for high quality) for their inputs charge higher export prices and export more at both the intensive and extensive margins (Fan et al. 2015; Manova and Zhang 2012) .
Other studies take different approaches and posit that the implicit quality, or the level of embodied technology, can differ according to the geographic origin of inputs. Based on a sample of French firms, Bas and Strauss-Kahn (2014) find that there is a slight productivity advantage for firms importing their inputs from developed, rather than developing countries. The same authors (Bas and Strauss-Kahn 2015) , as well as Feng et al. (2012) , this time looking at the export performance of Chinese firms after WTO entry, show that importing intermediate inputs from advanced (Organisation for Economic Co-operation and Development [OECD] ) countries raises the quality of their exports.
Data and preliminary analysis
Data description
To undertake our analysis we integrate three sources of firm-level data obtained from SARS. The primary data source is the Company Income Tax (CIT) data that provides full company accounts of firms operating in manufacturing and other sectors of the economy. This data covers the years 2008 to 2013. 6 We restrict the data to cover the population of manufacturing firms. 7 5 Khandelwal (2010) proposes a more sophisticated measure of quality accounting for prices and market shares at the product level. Both Colantone and Crinò (2014) , and Bas and Strauss-Kahn (2015) adopt this measure to account for the 'quality' mechanism in their analyses. 6 The data cover the financial years 2009 to 2014, but in most cases the tax year of each firm ends in February of the year. Consequently, in our analysis we refer to the calendar year rather than the financial year. 7 A systematic process was followed in identifying manufacturing firms. Different industry classifications are used in the various databases. One problem is that some firms do not consistently locate themselves in a given industry across the different databases. Further, there is a lot of 'noise' in the industry classification by firms within each database, with evidence of major shifts in classification across years, even at the 1-digit level of the International Standard Industrial Classification of All Economic Activities (ISIC, Rev. 4). Our approach was to base the industry classification on the ISIC code provided in the PAYE employment database. We adopted the following 'cleaning' strategy. When firms changed 2-digit level industry classifications in a single period and then reverted to the original classification (single-period reversals) we replaced that period industry code with the original industry code. When the change in industry classification was longer than one period, we assumed that this reflected an actual change in
Using an anonymized concordance file, we then merge in two additional databases into the CIT database. First, we merge in the transaction trade data provided by the Customs and Excise department of SARS. The transaction database includes very detailed information on firm-level export and import transactions, including value, quantity, and destination/origin at the 8-digit level of the Harmonized System (HS) over the period 2009 to 2014. To ensure consistency in product classification over time, the HS8-digit data were converted to the 6-digit level of revision 2007 of the HS classification. The customs transaction database is used to identify manufacturing firms that trade, as well as the value and range of products these firms export and/or import.
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We then merge data from the Employment Tax Certificate (IRP5/IT3(a)) into the CIT data. Firms are required to submit an annual Employee Tax Certificate for each employee that worked in the company to SARS. This form discloses remuneration earned, taxes deducted, and time worked for the year of assessment for each employee.
Finally, we eliminate firms for which key production and employment data required for the estimation of Total Factor Productivity (TFP) are missing. This reduces the overall sample from the initial population of manufacturing firms. TFP estimates can only be calculated for 60 per cent of the 40 000 manufacturing firms with positive turnover in the CIT database in each year between 2009 and 2013. These firms, however, account for on average 77.6 per cent of total annual turnover, 94.5 per cent of direct export value and 84.1 per cent of direct import value of manufacturing firms in the CIT database (Table A1 in the Appendix). The remaining firms, therefore, capture the bulk of economic activity conducted within the manufacturing sector. industry classification. Missing industry codes were imputed using the prior-and post-period industry codes provided. 
Heterogeneous traders
Looking at the data, we identify a number of stylized facts regarding manufacturing firms and their direct engagement with the global economy.
We find widespread simultaneous exporting and importing behaviour among manufacturing firms. As shown in Table 2 , roughly a third of manufacturing firms directly engage in international trade. Of the firms that trade, half engage in both exporting and importing. Among direct exporters, 71 per cent also directly import, while among importers 67 per cent also export. Importing is therefore closely associated with export participation, a relationship that corresponds with findings in the international empirical literature (Bernard et al. 2015) and is consistent with the idea that importing can improve the ability of and opportunity for firms to export. Firms directly engage in international trade across all manufacturing industries (Table 3) , reflecting the heterogeneity within industrial categories. Once again, the findings for South Africa correspond closely with those from other countries, both advanced (Bernard et al. 2015 , for the US; Castellani et al. 2010, on Italy) and emerging (Kasahara and Lapham 2013, for Chile; Feng et al. 2012 , for China).
Nevertheless, firm participation in international trade differs across industries, which is in line with the predictions of the model of heterogeneous firms and comparative advantage presented by Bernard et al. (2007) , and with evidence from other developing countries (e. Looking at exporter and importer dynamics, we find a high degree of persistence in trading status among manufacturing firms. The average survival rate of exporters and importers in each year is 91 per cent. Entry and exit rates are 11 per cent and 8 per cent, respectively, for importers, and 15 per cent and 9 per cent, respectively, for exporters. The persistence in trading within manufacturing is higher than for firms in other sectors of the economy. Entry and exit 8 rates calculated using all firms in the transaction database are much higher (between 21 and 22 per cent).
Further details on exporter and importer dynamics are revealed in the transition matrix of manufacturing firms by trading status presented in Table 4 . Only 3 per cent of non-trading firms enter into exporting, importing, or both in the subsequent year. This reflects a low level of dynamism of non-trading firms into exporting or importing. In comparison, Abreha (2014) calculates that 19.54 per cent of non-trading manufacturing firms in Denmark commence trading in the subsequent period.
Looking at the transitions of firms that trade, two-way traders (importer-exporters) are far more likely to continue exporting or importing than firms that only export or only import. For example, on average only 2 per cent of two-way traders discontinue trading in the subsequent period, whereas 21 per cent of firms that only export and 16 per cent of firms that only import transition into non-trading status the following year. This result also highlights the marginally higher persistence of importers in international trade activities than exporters. Manufacturing firms that export and import differ enormously from firms that only export or only import. Compared to firms that only export, trading firms that import and export have higher average export values (R14.4 million vs. R2.2 million), export more products per destination (9.4 vs. 7.6), and to more destinations per product (2 vs. 1.4), giving rise to a wider range of product-destination varieties (30.1 vs. 11.8) (see first two columns of values in Table 5 ). Similar relationships hold when looking at imports, except that the mean value of direct imports by firms is substantially higher than the mean value of exports. This heterogeneity in firm characteristics by trading status is also illustrated in simple ordinary least squares (OLS) (linear) regressions of firm characteristics against dummy variables for trading status. Table 6 presents the coefficient estimates from the regression:
Where DV refers to the characteristic of firm i at period t operating in industry k, DX is an exporter-only dummy equal to one if the firm exports, but does not import, DM is an importer only dummy equal to 1 if the firm imports, but does not export and DXM is an importerexporter dummy equal to 1 if the firm imports and exports. The regression also includes time fixed effects (λt) and 3-digit industry (λk) fixed effects. The coefficients of interest are the β that indicates whether the characteristics of the firm are different for trading firms relative to nontrading firms (the omitted dummy variable). The results are presented in Table 6 .
There is strong evidence that trading firms differ markedly from non-trading firms. Firms that directly engage in international trade are larger measured in terms of value added and employment (15 per cent to over 100 per cent), are more capital intensive (35-80 per cent), pay higher wages (17-41 per cent), and have a higher value added per worker (20-51 per cent) than non-traders. Overall, these results are in line with more recent evidence on heterogeneous firms, showing consistently higher premiums for two-way traders, as well as a slight advantage for importing firms over exporters (Bernard et al. 2015; Wagner 2012) . 
Firm imports of intermediate inputs and productivity
We next focus on the relationship between firm imports of intermediate inputs and TFP. We follow a two-step approach. In the first stage, we estimate TFP at the firm level for each 2-digit manufacturing industry following the Ackerberg et al. (2007) methodology using the Wooldridge (2009) one-step generalized method of moments (GMM) estimator. 10 In the second stage, we regress these TFP estimates on various indicators of firm-level importation of intermediate inputs.
Background data
Figure 1 presents kernel density estimates of TFP using data for the full 2009-13 period. The first kernel density estimate (a) corroborates the preliminary analysis conducted earlier-firms that directly engage in international trade are on average more productive than non-trading firms, but exporter-importers are relatively more productive compared to firms that only export and only import.
To more precisely indicate how access to imported intermediate inputs affects firm productivity, we re-categorize firms according to whether they directly import intermediate inputs.
Intermediate inputs are defined following the Broad Economic Categories definition of imported inputs. As shown in the kernel density estimate (b) the relationship persists-the kernel density of importers of intermediate inputs lies to the right of that for non-traders and is similar to that of exporters. Source: Authors' elaboration on SARS CIT and transaction trade data.
To evaluate the conditional relationship between importing and firm productivity, we estimate the equation:
where TFPikt is TFP of firm i at period t operating in industry k, DX is an exporter-only dummy equal to 1 if the firm exports, M is a variable for the importation of intermediate inputs and Cikt a set of additional firm controls. Fi and yeart denote firm and year dummy variables to control for unobserved firm-specific effects that can influence productivity and time-specific trends common to all firms in the sample.
Results: TFP and importing status
The first results isolate the productivity premium associated with importer status conditional on various firm characteristics. Table 7 presents the results from the OLS estimates of TFP on a dummy variable equal to 1 if firms are direct importers of intermediate inputs. To make our results comparable with existing literature, and for consistency, we start with a general specification including industry fixed effects, and then to our preferred specification including firm fixed effects.
Thus, the first column of results controls for year and industry fixed effects, and reveals that importers are on average 46 per cent (= exp(0.38)-1) more productive than firms that do not import. Some of this productivity premium could be associated with exporter status, however. The second column of results therefore includes a dummy variable for firm export participation. As a consequence of this inclusion, the importer premium falls to 0.23 (26 per cent more productive), but remains highly significant, while the coefficient of 0.26 on the exporter dummy variable is also significantly different from zero.
As emphasized in the heterogeneous firm literature, in the presence of fixed costs of entry into exporting or importing, it is only the relatively productive firms that engage in international trade (Bernard et al. 2015) . To control for this, column (3) includes a variable accounting for firm size (the log of total employment) that is commonly shown to be positively associated with Manufacturing firm TFP by trading status 12 productivity. The share of skilled labour employed and the capital-labour ratio are included as additional controls. Finally, province fixed effects are included to control for region-specific costs associated with accessing the international market.
As shown in column (3), productivity rises with the size (in terms of employment) and skill intensity and capital intensity of production of the firm. Including these controls in the regression reduces the productivity premium from importing to 0.1 (10.5 per cent), but the coefficient remains highly significant.
A further concern is that industry-specific trends, including reduction in tariffs and changes in global competition (e.g. China), may disproportionately affect the productivity of direct traders. Amiti and Konings (2007) , for example, find that tariff liberalization in Indonesia disproportionately raised productivity of firms that import their inputs. Column (4) includes industry by time fixed effects to control for these influences. The importer premium hardly changes, suggesting that the potential biases from omitting variables that vary by industry and time are small. These results provide strong evidence that within industries importers of intermediate inputs are more productive than other firms after controlling for time-varying firm characteristics. This productivity premium may nevertheless be biased upward by time-invariant firm-specific characteristics. For instance, a firm might have a management that is well trained and highly skilled. This may be associated with higher productivity because the management is savvy about industry best practice and may also be associated with trade status because the managers have wide buyer and supplier networks abroad. The final two columns (5) and (6) control for such factors to the extent that is possible by including firm fixed effects. The estimated relationship between importing status and productivity is now driven by within-firm changes in import status and productivity. The coefficient reflects the concurrent change in TFP associated with a firm's entry into importing. One implication of including firm fixed effects is that those firms that do not change trading status play no role in the estimation of the importer coefficient.
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The results in column (5), where firm and year fixed effects are included, indicate that switching into importing intermediate inputs is associated with a 2 per cent increase in TFP. The inclusion of time-varying firm controls and industry by year fixed effects raises this premium slightly to 3 per cent. These results for South African manufacturing are consistent, albeit slightly smaller, with those found by Kasahara and Rodrigue (2008) for Chile. In their study the importer TFP premium estimated using comparable regressions ranges from 12.8 per cent when only controlling for industry by year fixed effects to 7 per cent with the inclusion of firm fixed effects.
11 Background analysis of the data indicates that 43 per cent of the firms did not change importing status over the period. We perform a number of additional robustness checks. To account for endogeneity concerns, whereby efficient firms self-select into importing, we re-estimate the regressions using lagged values of the importer dummy variable. The results are presented in Table A2 in the Appendix. The importer premium falls to 0.081 (one period lag) and 0.064 (two period lag) in the estimates that include firm controls and industry and year fixed effects (corresponding to column (3) in Table 7 ). However, the coefficients on the lagged importer dummy variables become insignificant once firm fixed effects are included. One potential explanation for this result is that the sample size falls considerably and too few firms change importer status in the reduced sample. We also restrict the sample to the 2009-12 period to account for potential biases arising from the exclusion of relatively large firms for which income tax data were not available in 2013.
The results are very similar to those for the full sample presented in Table 7 .
Results: complementary input channel
Theoretically, Kasahara and Rodrigue (2008; see also Halpern et al. 2015 ) introduce a production function whereby firms produce final goods using labour, capital, and horizontally differentiated intermediate inputs, domestically produced or imported. Intermediates are complements and TFP increases in the number of varieties of intermediate inputs the firm uses. Access to imports therefore raises firm productivity by increasing the scope of intermediates available to the firm and by substituting for potentially less efficient domestic inputs (as in Goldberg et al. 2010 ).
To evaluate this channel, through which imports affect productivity, we regress firm TFP on two different measures of imported varieties. As a first indicator, we follow Kasahara and Rodrigue (2008) and use the share of domestic intermediates in total intermediates. 12 The estimates are presented in the first column of Table 8 .
The results reveal an inverse relationship between the share of domestic inputs in costs and firm TFP. A 10 per cent increase in the domestic cost share is associated with a 0.4 per cent decrease in TFP. The relationship for South Africa is marginally stronger than is found by Kasahara and Rodrigue (2008) for Chile. Additional estimates, not reported for reason of space, show that this result is robust to the inclusion of industry, instead of firm, fixed effects and to the exclusion of the year 2013 An alternative approach (adopted by Bas and Strauss-Kahn 2014 and Goldberg et al. 2010 ) is to test the complementarity channel using the variety of intermediate goods imported by a firm as the key explanatory variable. An imported variety is defined as a product (HS 6-digit level)-country pair. Over the period of analysis, the mean number of varieties imported by importing firms rose from 28 to 32 between 2009 and 2010 as economic growth recovered from the depths of the financial crisis, but then remained stable over the subsequent period.
The results are presented in column (2) of Table 8 . Note that the sample only includes firms that import intermediate inputs. A strong positive relationship is found between the variety of intermediate inputs imported by the firm and TFP. Once we look at the relationship within firms over time, we find that a 10 per cent increase in the number of varieties imported by a particular firm is associated with a 0.3 per cent increase in productivity.
Firms can increase the number of varieties imported by importing existing products from new sources or new products from existing sources (or new products from new sources). To better capture these differential sources of varieties, column (3) separately includes firm-level indicators for the average number of products imported per source (scope) and the average number of sources per product (scale). The coefficients on both variables are positive and statistically significant. The coefficient on scale is much larger than that of scope, suggesting a greater responsiveness of firm TFP to increases in the number of destinations per product, which is plausible considering the higher costs faced to source from diverse markets.
These results highlight an important source of firm heterogeneity within importers of intermediate inputs. Firm productivity is affected not only by whether a firm imports, but also by how much and how many varieties it imports. Overall, on the basis of this first set of results, we can conclude that imported inputs have a strong complementary impact on the productivity of South African firms.
Technology transfer
A second channel through which imported inputs can affect productivity is through improved access to technology and/or higher quality inputs. We try three approaches to assessing the technology/quality channel through which imports affect TFP. First, we extend our earlier estimates (see Table 7 ) on the relationship between import participation and firm TFP by including an additional dummy variable equal to 1 if 50 per cent or more of firm imports are sourced from high-income countries. 13 The coefficient on this variable captures the marginal impact on TFP of a firm sourcing the bulk of its imports from high-income countries relative to sourcing imports from emerging economies. The expectation, grounded on the existing literature, is that goods from advanced economies embody relatively advanced technology and high skill-intensity, and that their use in production is expected to raise firm TFP (Feng et al. 2012) .
Column (1) of Table 9 presents these results. In contrast to our expectation of positive technology transfer, we do not find any significant effect for this coefficient, showing no apparent relationship between importing inputs mainly from advanced countries and firm productivity. To investigate this relationship further, we adopt an additional approach, following Bas and Strauss-Kahn (2014) , and regress TFP on the variety of imported inputs sourced from high-income (HI) and emerging economies (non-HI). While the coefficients capture the complementarity effect of imported varieties from each source on TFP, the technology embodied in imports from high-income countries is expected to yield a higher coefficient on this variable relative to varieties imported from emerging economies. The regression results are presented in column (2). Both coefficients are positive and statistically significant, but the coefficient on varieties imported from developed economies (0.0318) exceeds that for emerging countries (0.0213) by a small margin. This seems to be consistent with our prior hypothesis that a larger recourse to potentially more sophisticated and higher quality varieties from advanced economies has a stronger effect on productivity thanks to a larger technology transfer. Source: Authors' elaboration on SARS CIT and transaction trade data.
Importing and exporting
In this final section of the paper, we briefly assess the connection between imported inputs and firm export performance. We anticipate that imports impact exports through an indirect and direct channel (Bas 2012; Bas and Strauss-Kahn 2014) . By raising firm productivity, imports indirectly raise firm profitability. This boosts existing exports, but also allows firms to bear the fixed costs of accessing new product markets. The variety of goods exported by firms is therefore expected to rise.
Imports also directly boost exports in two ways. First, international markets allow firms to access cheaper intermediate inputs. Lower cost of inputs directly reduces production costs, which raises firm profits and hence the value and variety of exports. Bas and Strauss-Kahn (2014) , in their analysis of the determinants of export varieties in France, capture this direct cost effect through the inclusion of imported varieties from developing (non-OECD) countries. Second, as discussed in the previous sections, firms are able to access higher quality inputs and new technology embedded in inputs (Feng et al. 2012) . This allows firms to offset some of the fixed costs (like investment) that would be associated with reconfiguring plants to produce goods that meet the required quality standards of foreign demand. This channel may be particularly relevant for emerging economies, such as South Africa, that export a high proportion of their manufactured goods to advanced economies. Source: Authors' elaboration on SARS CIT and transaction trade data.
Background data
Results: exports and imports
To test the relationship in a more rigorous manner, we estimate the following regression equation: where Xikt is an indicator of export performance (value, variety) of firm i at period t operating in industry k. To control for the indirect effect of imports on exports via the productivity channel, the regression includes TFP. Mikt is an indicator of firm import behaviour (import participation, value, variety). TFP and import behaviour are lagged one period to help minimize biases stemming from endogeneity and reverse causation. Time-varying controls such as employment, skill share, and capital-labour ratio are included. All estimates include firm and year fixed effects.
Results are presented in Table 10 . In this regression a dummy variable for export participation is regressed (using OLS) on lagged importer status. As shown in column (1), prior import status raises the probability that a firm exports in the subsequent period (by 2.5 per cent). The coefficient is robust to the inclusion of firm controls (column 2). TFP, on the other hand, appears to play no additional role in determining export participation once the effects of prior import and export status and firm size are accounted for. The remaining columns of Table 10 unpack some of the heterogeneity in the export-import relationship by looking at firms that both export and import. More specifically, columns (3-5) analyse the relationship between importing behaviour and the value of exports, while the second set of columns (6-8) focus on importing and the variety of firm exports. The results confirm a strong relationship between importing and exporting. The higher the value of intermediate inputs imported by a firm, the higher the value of exports (column 3) and the variety of goods exported (column 6). This relationship holds even after controlling for the indirect effects of imports on export performance via TFP, which is positively associated with exports.
In columns (4) and (7) we look more closely at the complementary input channel through which imports may affect exports. As shown earlier, an increase in the variety of imported inputs used in production positively raises firm TFP. TFP in turn is positively and statistically significantly related to both export value and export variety (only at 10 per cent level of significance). Therefore, indirectly via TFP, imported varieties enhance the value and variety of exports.
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The coefficient on the lagged import variety variable indicates the direct association with export value and variety after accounting for the indirect TFP channel. In the case of export value, the coefficient is insignificant, but is positive and statistically significant in explaining export varieties. The coefficient in the export variety estimate is very similar in size to the within-firm estimates for France by Bas and Strauss-Kahn (2014) .
The remaining columns analyse the relationship between the origin and quality of the imported varieties and export performance. Column (5) and (8) reveal that imports of varieties from advanced countries have a significant positive association with the value and variety of exports. The coefficient on varieties imported from emerging economies is insignificant in the case of export values, but is marginally significant (at 10 per cent level), with a much smaller coefficient than for imports from advanced economies, in explaining export varieties. A 10 per cent increase in the number of varieties imported by firms from advanced economies is associated with a 6.7 per cent increase in export value and a 4.9 per cent increase in the variety of exports. This result suggests that the imported technology channel is an important determinant of export performance in South African manufacturing, and seems consistent with what has been previously found for China, by Feng et al. (2012) .
Conclusion
This work represents a first effort to study the implications of increased international integration through imports at the firm level in the context of South Africa. Based on an original database that combines company tax information with detailed transaction-level data, we are able to unpack some of the key relations and the main mechanisms linking the international sourcing strategy of South African firms with their performance.
Our results are consistent with a range of existing evidence on both advanced and emerging countries, and confirm the potential spillovers that can be achieved by deepening the international integration of South African firms.
Broadly, our results provide support for the idea that South African importers are more productive than South African exporters and non-trading firms. South African firms that do both (import and export) are the most productive in the hierarchy of trading firms. In addition, we make the case for South African importers to raise foreign inputs used in production. Importing a wide range of intermediate inputs, especially from advanced countries, is in fact associated with higher productivity, higher likelihood of exporting and greater scope, scale, and value of exports. Among the main mechanisms explored are the complementarities with domestic inputs on the one side, and the opportunity to exploit the knowledge and technologies embedded into new imported ones on the other.
Our results suggest that imports can play a key role in not only enhancing the performance of South African firms in terms of higher productivity, but also in allowing them to produce for the international market. This has important implications for a country in which, for instance, unemployment remains an important concern, and access to knowledge and technologies is a main objective to enhance private sector development. The literature has established that firms involved in international trade tend to be larger, more productive, and pay higher wages than domestic firms. Boosting the integration of manufacturing firms into foreign markets can therefore provide an opportunity for raising employment and access to new technologies in South Africa. Our study argues that ensuring access for domestic firms to a variety of Source: Authors' elaboration on SARS CIT and transaction trade data.
